Introduction: Discrimination based on sexual orientation can influence vulnerability to HIV, increasing exposure to risky sexual behavior among men who have sex with men (MSM). Objectives: To analyze data using latent class analysis (LCA) to identify groups of individuals with specific patterns of discrimination based on sexual orientation (DSO). Methods: Cross-sectional study using respondent-driven sampling in 12 Brazilian cities in 2016. LCA was used to characterize discrimination among MSM based on 13 variables in the survey questionnaire. The proportions of men reporting DSO and other variables of interest were estimated using Gile's Successive Sampling estimator. Results: Most MSM were young, single, had a religion, had a high school or college degree, black or brown skin color, and socioeconomic status classified as average. More than half of the participants reported that they had been discriminated against during the last 12 months due to their sexual orientation (65%), more than a third said they had felt afraid of walking in public places during the past 12 months, and about one-fifth of participants reported having been victims of physical or sexual assault due to DSO. DSO was classified into four latent classes: "very high", "high", "moderate" and "low", with estimates of 2.2%, 16.4%, 35.1%, and 46.19%, respectively. Conclusion: We observed a high proportion of discrimination against MSM in this study. The use of LCA differentiated parsimoniously classes of discrimination.
INTRODUCTION
Men who have sex with men (MSM) are a population group that is often the target of stigma, discrimination, and various types of violence because their sexual affections, desires, and practices are directed towards someone who has the same gender as themselves. Hostility against nonheterosexual people persists because there is a heteronormative system that regards homosexuality as abnormal, immoral or even as a deviation of character, leading this population to experience many disadvantages 1 .
Discrimination has been defined as a set of negative attitudes and behaviors against people or population groups. It is based on characteristics or traits socially perceived as "derogatory" and can lead to unequal treatment, loss of opportunities, exclusions, and deprivation 2, 3 . Authors such as Krieger 4 refer to discrimination as any set of institutionalized social expressions and relationships of domination and oppression whose aim is to uphold the power and the system of privileges.
Parker and Aggleton 5 emphasize that stigma and discrimination must be understood beyond the behavioral or even cultural spheres, and should rather be understood as social processes closely related to the dissemination of social exclusion and inequalities. Discrimination based on sexual orientation (DSO) may be manifested in the individual, interpersonal, institutional, and structural dimensions, and constitutes an important social determinant for the health of the lesbian, gay, bisexual, and transgender (LGBT) population 1 .
In the last decades, new theoretical frameworks have been elaborated to elucidate the consequences of discriminatory practices experienced daily by LGBTs. Among such contributions, the concept of minority stress, proposed by Meyer 6 , is particularly interesting. Meyer 6 states that sexual minorities experience unique forms of stress and that the continuous and constant character of this stress directly affects their physical and mental health.
Another relevant concept to understand the discrimination against the homosexual population is that proposed by Sue 7 , denominated as "microaggression". According to this author, the stigmatizing character of homosexuality leads to daily and repeated exposition to small insults, humiliations, and curses perpetrated generally by "well-intentioned" people who are close to the person insulted. As such smaller comments are not explicitly aggressive or violent, those who are insulted do not perceive those as having been intentional; however, as these microaggressions are continuous, albeit not always perceived as such by those who receive such messages, they tend to humiliate and threaten the identity of those who are insulted, leading to micro social inequities.
Studies point to the association between discrimination and practices that may put health at risk, such as the use of psychoactive substances 8,9 , abusive use of alcohol 10 , symptoms of psychological stress 11 , depressive symptoms 12,13 , as well as unprotected anal sex 14 and history of sexually transmitted infections (STIs) 15 . DSO plays an important role in the vulnerability of MSM to HIV/AIDS in several countries 16 . Krieger 4, 17 gives an important overview of methodological issues regarding public health research of discrimination and emphasizes that measuring discrimination is complex. Among the strategies for measuring discrimination, the author highlights direct and indirect methods. The indirect method is developed by observing discriminatory practices and is useful in situations in which the discriminatory act is not consciously realized as violence. The direct measurement, in turn, is performed by collecting self-reports of discrimination, and the author emphasizes that special attention should be given to the standardization of instruments and measurements regarding the collection of data on the period of exposure, the context in which the episode occurred, the intensity and frequency of discrimination, and those who were discriminated against. Studies usually use the direct measurement method for DSO, by administering questionnaires created for this purpose [18] [19] [20] , based on formative research 13 , or even adapted from other discrimination scales, such as racial discrimination 21 and HIV-related stigma 9 .
Data on DSO may also be analyzed in different ways. Most of the observational studies addressing this issue analyze data on DSO using a single variable, usually some form of the question "Have you ever felt discriminated against because of your sexual orientation?". However, some recent studies have used other analytical strategies, such as: (1) the use of several items of a questionnaire to create indicators and of the respective Cronbach's alpha coefficient 11,13,21 ;
(2) the sum of the answers of discrimination variables with no statistical test associated 20 ; and (3) the exploratory factor analysis of a set of variables regarding discrimination 15, 18 .
Traditional forms of analysis may not fully capture the DSO circumstances, especially when dichotomous variables are employed. Latent class analysis (LCA) is thus a useful statistical method for identifying underlying groups of individuals who have similar profiles, which may be used to classify individuals into latent (unobserved) classes when there is a set of highly-related categorical variables. This method differs from multivariate analyses that examine the independent association of each variable with the outcome variable, keeping other variables constant. LCA seeks to identify groups of individuals who share similar response profiles regarding classification variablesa and provides information on how several variables interact with each other to predict the outcome variable 22 .
Faced with the complexity of DSO and the scarcity of data on the subject, this study aims to use the LCA to identify and describe groups of MSM with specific patterns of DSO.
METHODS

SETTINGS, DESIGN AND STUDY POPULATION
This is a behavioral and biological survey entitled "Estudo de abrangência nacional de comportamentos, atitudes, práticas e prevalência de HIV, sífilis e hepatites B e C entre HSH" (Nationwide study of behaviors, attitudes, practices, and prevalence of HIV, syphilis and hepatitis B and C among MSM), conducted in 2016 in 12 Brazilian capital cities: Manaus (AM) and Belém (PA), in the Northern region; Fortaleza (CE), Recife (PE), and Salvador (BA), in the Northeast region; Brasília (DF) and Campo Grande (MS), in the Center-West region; Belo Horizonte (MG), Rio de Janeiro (RJ), and São Paulo (SP), in the Southeast region; and Curitiba (PR) and Porto Alegre (RS), in the Southern region 23,24. The study sample consisted of men who reported at least one sexual relationship with another man in the 12 months previous to the survey. Other inclusion criteria were to be 18 years of age; not to identify himself as a transvestite or transsexual woman; to live, study or work in the cities selected for the study; and to agree to invite other MSM to participate in the study. Respondent-driven sampling (RDS) method was used for the recruitment of participants 25, 26 .
DATA COLLECTION
Data were collected through structured interviews and/or self-applied questionnaires using tablets. All participants received HIV counseling, educational materials, and condoms. The study was approved by the Research Ethics Committee of the Federal University of Ceará.
The research project was approved by Federal University of Ceará (no. CAAE-43133915.9.0000.5054 / decision number 1.024.053).
INDICATORS AND DATA ANALYSIS
We analyzed the following variables in this study: (1) sociodemographic variables: age (< 25 years old or ≥ 25 years old), self-reported skin color (white; black; brown; indigenous/ native: or Asian descent), schooling (college or high school degree; or incomplete high school or complete elementary/middle school), having a religion (yes or no), marital status (single; separated or widowed; or married, living together or in a common-law marriage); (2) economic variables, allowing for the construction of three socioeconomic strata (A-B: higher; C: middle; and D-E: lower) according to the "Critério Brasil" model (Brazil Criteria of Economic Classification); history of violence: (3) sexual (yes or no) and physical (yes or no); (4) fear of walking in public places (yes or no); and (5) discrimination: self-report of discrimination based on sexual orientation in life (yes or no). For the LCA, 13 questions related to the self-report of DSO in the last 12 months were used and grouped into four dimensions (DSO in the work sphere, in the educational setting, in the private domain and in the public sphere -available in Table 1 ), according to the theoretical review of the construct. All 13 questions could be answered with "often", "sometimes", "a few times", or "only once", which in turn were grouped as "yes = 1"; and "never", which was considered "no = 0". Chart 1. Description of the variables constituting the dimensions of DSO in the last 12 months.
Variable
Discrimination in the work sphere
Have you ever been not selected for a job or fired from a job because of your sexual orientation?
Discrimination in the educational setting
Have you ever been mistreated or marginalized by teachers in school/college because of your sexual orientation?
Have you ever been mistreated or marginalized by classmates at school/college because of your sexual orientation?
Discrimination in the private domain
Have you ever been excluded or marginalized in a religious environment because of your sexual orientation?
Have you ever been excluded or marginalized in groups of friends because of your sexual orientation?
Have you ever been excluded or marginalized in groups of neighbors because of your sexual orientation?
Have you ever been excluded or marginalized in your family environment because of your sexual orientation?
Discrimination in the public sphere
Have you ever been blackmailed or extorted money because of your sexual orientation?
Have you ever been poorly cared for in health services or by health professionals because of your sexual orientation,?
Have you ever been prevented from donating blood because of your sexual orientation?
Have you ever been poorly served or mistreated in public services because of your sexual orientation?
Have you ever been mistreated by police officers or poorly served in police stations because of your sexual orientation?
Have you ever been poorly served or prevented from entering a commercial establishment or social venue because of your sexual orientation?
LCA was performed using Mplus 5.21 27 software. We used the parameters of the LCA analysis -class prevalences and item response probabilities -to describe the latent classes in the final model selected. Criteria for the selection of the best model was the Bayesian information criterion (BIC) and the Akaike information criterion (AIC) because these criteria allow for the comparison between models considering the balance between adjustment and parsimony, in which lower values indicate a better fit. We also used entropy, a measure that summarizes the uncertainty of the posterior classification and provides an indication of how the classes defined by the model can discriminate (the closer to one, the better the model) 28 . In addition, we chose the model based on the interpretability of the latent classes. We compared models that had latent classes ranging from 2 to 6, using the AIC, BIC, and entropy criteria. For each participating city, individuals were weighted using the Gile 29 estimator, through the RDS Analyst program 30 . Then, we estimated the proportions of DSO as their respective 95% confidence intervals (CI). We proceeded to organize the data from the 12 cities in a single database, in which each city was considered a stratum, and data were analyzed using the complex samples routine with Stata 15.1 (Stata Corp., CollegeStation, TX, USA). Finally, we described the distribution of the DSO classes among the MSM who suffered discrimination.
RESULTS
Most (56%) of the MSM (n = 4,176) was young (< 25 years old); 86.3% of them were single, and 53.1% had a religion; 70.3% had a high school or college degree; 70.6% reported that their skin color was black or brown; and almost half of the participants were classified as belonging to the higher A-B (44.2%) and middle C (46.7%) socioeconomic strata, whilst a minority was classified as lower D-E (19%). Most of them reported that they had already been discriminated against because of their sexual orientation (65%), more than a third reported having felt afraid of walking in public places in the last 12 months (39.5%), and about one fifth of the participants reported having already suffered physical (23.5%) or sexual assault (21%). (Table 1) .
Of the total of 4,176 respondents, 4,092 (98%) were included in LCA analysis for the construction of the variable DSO. We excluded 2% of respondents due to the lack of data on discrimination. We evaluated models ranging from 2 to 6 classes and chose the model with 4 classes because it showed intermediate statistical parameters, as better parsimony and interpretability. We named the classes of DSO as "very high", "high", "moderate" and "low", having been designated through analysis of the distribution of their probabilities. Although the 4 classes model did not present the best entropy (82%) and AIC (39,168.6) values, it showed the best BIC (39,516.1) and adjusted BIC values (39,584.9) ( Table 2) .
We discriminated all variables in the 4 latent classes, classified as "very high", "high", "moderate" and "low" DSO, with estimates of 2.2%, 16.4%, 35.1 %, and 46.19%, respectively (Figure 1 ). Regarding the four dimensions, the distribution of these variables indicates that within the "discrimination in the work sphere", 11% of the MSM were not selected for a job or were fired because of DSO; in the dimension "discrimination in the educational setting", REV BRAS EPIDEMIOL 2019; 22(SUPPL 1): E190003.supl.1 14.9% of them were mistreated or marginalized by teachers at school or university, and 27.1% of them were mistreated or marginalized by classmates in school or university; in the dimension "discrimination in the private domain", 23.5% were excluded from groups of friends or marginalized by them, 25.7% were excluded from groups of neighbors or marginalized by them, and 30.7% were excluded or marginalized in their family environment; in the dimension "discrimination in the public sphere", 18.6% were excluded or marginalized in a religious environment, 16 .2% were poorly served or prevented from entering commercial establishments or social venues, 10.9% were prevented from donating blood, 15.3% were mistreated by police or poorly served in police stations, 7.3% were blackmailed or extorted, 9% were poorly served by health services or by health professionals, and 13% were poorly served or ill-treated in public services (Table 3) . Those MSM who were classified with "very high DSO" (n = 92) scored 80% or higher in all variables comprising the latent classes, except for the variable "blackmailed or extorted money" (74.6%). MSM who were classified with "high DSO" (n = 673) were those whose affirmative answers regarding discrimination ranged from 30% to 77%, except for some variables. We classified MSM with "moderate DSO" (n = 1,437) when their answers regarding discrimination ranged roughly from 6% to 30%, except for some variables. MSM classified as having "low DSO" (n = 1,890) were those whose affirmative answers to variables in all domains were lower than or equal to 5.3% (Table 3 ).
DISCUSSION
We found a high proportion of DSO in this population, having been reported by about two-thirds of the study participants. This was significantly higher than the proportion found According to our study, the probability of suffering DSO, using ACL, varied greatly between the four levels of discrimination, classified as very high (2.2%), high (16.4%), moderate (35.1% ), and low (46.2%). Possibly, the MSM "coming out of the closet" process (voluntary disclosing one's own sexual orientation) may influence these different levels, for they are the result of different levels of publicly sharing one's sexual orientation and (homo)sexuality. The lives of those who have desires and affections for people of the same gender are marked by the dilemma regarding the disclosure of their sexual orientation, and one of the reasons for deciding with whom, how, and when this information will be shared is precisely the exposure to DSO [31] [32] [33] .
DSO can affect various relationships of MSM in society. Most of the reports indicated the DSO occurred in the family environment (30.7%). Studies in other countries report much lower estimates: 10.2% among MSM in Lomé, Togo 34 , 8.7% in 3 African countries (Ivory Coast, Togo, and Burkina Faso) 35 , and 23.8% in 8 African countries (Burkina Faso, Ivory Coast, Gambia, Lesotho, Malawi, Senegal, Swaziland, and Togo) 36 . In Kampala, Uganda, 39% of the MSM that participated in the study reported having suffered homophobic abuse (including exclusion, isolation, and verbal and physical violence), and 25.4% of such abuses were carried out by family members 37 .
In Brazil, surveys conducted in LGBT Pride Parades in several capital cities indicated that the family context is a key factor in the process of disclosing one's sexual orientation [38] [39] [40] . Non-heterosexual youths' need to come out of the closet would involve loyalty to and respect for family relations 41 . Once DSO is directly related to the knowledge or suspicion of non-heterosexuality, the number of reports of DSO may likely be greater in the family environment because in this context one's sexuality is more exposed. In a study conducted in the city of São Paulo, 80% of the MSM investigated reported that they had disclosed their sexual orientation to their families; when different levels of disclosure were verified, researchers observed a tendency of increased DSO in the familiar environment as the exposure of their sexuality was greater 42 .
It is precisely in the context of interpersonal relationships that we have found the highest frequencies of DSO: 27.1%, 23.5%, and 25.7% of the MSM reported that they had been excluded or marginalized because of their sexual orientation in groups of school or college classmates, of friends and of neighbors, respectively. A previously cited study estimated that 21.7% of the MSM in the survey had been rejected by their friends because of their sexual orientation 36 , and another study reported that friends and acquaintances are responsible for 24.1% of the discrimination against MSM 37 .
Noteworthy that many reported having been mistreated or poorly served due to their sexual orientation in services or by professionals whose work should be guided by a human rights' perspective -such as workers in general public services, police stations, health services, and teachers in schools and colleges. A study conducted in three African countries showed 2.3% of the MSM interviewed reported mistreatment in health services because of their sexual orientation, and 6.9% said they had been the target of "gossip" by health professionals 35 . In Nepal, 14.1% of the MSM who were interviewed reported DSO from police officers and other security forces, 16% of them reported having been discriminated against in public spaces, and 2.3% in health services 21 .
In 2011, the The Brazilian Supreme Court (STF) has assured that, in Brazil, same-sex couples have the same rights as those of couples formed by persons of opposite genres 43 . The legal recognition of homosexual relationships, such as the marriage between people of the same gender, is an important achievement for the Brazilian LGBT movement that has granted legitimacy and given greater visibility to non-heterosexual relationships. The Ministry of Health established, also in 2011, the National Health Policy for Lesbians, Gays, Bisexuals, Transvestites, and Transsexuals, whose goals are to promote full health for these populations, to eliminate discrimination, and to reduce social inequalities. Despite having established such a national policy, in effect few actions have been implemented based on it 44 and, in fact, self-reported discrimination increased significantly among MSM, as our study has demonstrated. Policy and programs have in fact been a result of the LGBT political movement and advocacy, demanding that the Brazilian State develop public policies; however, these same achievements may very well have triggered reactions from more conservative segments of society 45 . The high levels of DSO found in our study might reflect such a clash between different social groups.
Structural stigma refers to discrimination through institutional policies, laws, and practices 3 . It is a social phenomenon embedded in cultural norms and in institutional policies that in turn restrict the opportunities, the resources, and the well-being of stigmatized people 46 . In Brazil, such structural stigma is observed in the legal prohibition of blood donation by men who have had sex with men in the last 12 months, regulated by Ordinance No. 158, of February 4, 2016 47 . Once there is the availability of fourth generation laboratory tests that reduce the window period to about 18 days (interquartile range from 16 to 24 days) 48 , such regulation is discriminatory. In addition, the scientific community has discussed changes in blood safety surveillance by the clinical identification of sexual practices, and not by labeling population groups 49 .
DSO can also affect opportunities or permanence in the labor market. In our study, 16.6% of the MSM who reported discrimination were not admitted into jobs or were fired due to DSO. This number is much higher than those estimated in other studies in eight African countries (2.9%) 36 and in Nepal (4.8%) 21 . This last study also showed 7.8% of the MSM interviewed reported having perceived discrimination at work 21 .
Our study presents a limitation due to our instruments for data collection. Our instruments were not planned for DSO evaluation: the goal was rather a monitoring study of HIV prevalence and associated factors. Thus, important information regarding discrimination, such as the time or period of exposure to DSO, the context in which the episode of discrimination occurred, the intensity and frequency of discrimination, were not collected. RDS furthermore presents limitations regarding sample representativeness, potential selection biases for sampling social networks, and the possibility of dependency among the individuals selected 29, 50, 51 . Specific analysis for data collected using this method seeks to reduce these biases.
CONCLUSION
This study reports a high proportion of DSO among MSM in Brazil, and these results should be used for surveillance and aiming for respect towards human rights. In addition, it shows an alternative form of analyzing DSO. Using LCA, MSM were classified into 4 classes, and high discrimination was observed among the latent classes through the variables chosen for the model. This analysis can capture important nuances of DSO, which may help in understanding the phenomenon, and of factors possibly associated with situations of high and very high discrimination that otherwise would not be perceived. 
